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的吸附时间和吸附电位。在 佳条件下作线性，对 Fe(III)响应的线性范围在  



























The food security problem has been focused on for a long time. With the 
development of industrial and agricultural manufacture, food contamination has been 
becoming a serious problem, especially for heavy metal contaminations. The 
residence period of most heavy metals in soil, animals or plants is very long. Taken by 
plants, heavy metals may enter the food chain in significant amounts. Hence, people 
could be at risk of adverse health effects from the consuming food grown in soil 
containing elevated heavy metal concentrations. Considerable interest and extensive 
study have developed in the determination of heavy metals in food all over the world. 
Therefore, it is practically important for the detection of toxic heavy metals in 
different kinds of food and water in evaluating food quality, protecting human health 
and promoting sustainable development of economy and society. 
This thesis includes four chapters, which contents are summarized as follows:  
In chapter I, the situation of heavy metals pollution, effects of heavy metals for 
healthy, technical development for heavy metal determinations, applications of 
electrochemical analysis on the heavy metal element analysis and its applications to 
heavy metals determination manufacture of heavy metals rapid analysis instrument. 
In chapter II, a pre-preparation approach of Bi film electrode (BiFE) was 
introduced. After the BiFE was characterized, it was then applied to determine Fe(III) 
concentration at the presence of 1-(2-pyridylazo)-2-naphthol. The effects of 
adsorption time and potential were determined. Under the optimal conditions, the 
BiFE exhibited excellent performance during Fe(III) determination with a linear range 
of 1.0 to 10.0 μg/L and the detection limit was found to be 0.15 μg/L. 
In chapter III, an in-situ preparation approach of a BiFE was studied. The BiFE 
was applied to determine the Pb(II), Cd(II) and Zn(II) concentrations in tea leaves and 
infusions by differential pulse stripping voltammetry To reduce the influence of 
orangic materials in tea infutions, sodium hypochlorite was added in the samples 















atomic absorption method as well as that of proposed method. 
In chapter IV, an instrument for the rapid heavy metal analysis was developed 
using the BiFE. This instrument is with some advantages such as speediness, 
sensitivity, accuracy and no contamination, and also with the ability to simultaneously 
determine various metal elements. The developed instrument has miniaturized design, 
portable, stable performance and reliable quality, suggesting that it is a very promising 
analytical instrument for applications. 
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高，儿童体内血铅每上升 0.1 μg/mL，儿童智力则下降 6-8 分[1]。为此，美国普遍
认为对儿童产生中毒的血铅含量下限由 0.25 μg/mL 下降到 0.10 μg/mL，世界卫
生组织（WHO）对饮用水中铅的控制线已达到 0.10 μg/mL。我国对食品铅 高








































用下脱去甲基形成自由基，使抗体产生有害的 O 和 OH 自由基，促使脂质氧化






































表 1-1 现有重金属检测方法 
Table 1-1 Existing heavy metal detection methods 
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